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(54) Process for preparing hydroxybenzoic acids 



(57) A process for preparing a hydroxybenzoic acid 
is herein disclosed which comprises reacting a phenol 
with an alkali metal compound by the use of an aprotic 
polar organic solvent as a reaction solvent to form an 
alkali metal salt of the phenol, and then reacting this al- 
kali metal salt with carbon dioxide to obtain a hydroxy- 
benzoic acid, said process comprising the step of car- 
rying out the reaction under conditions that a molar ratio 
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of the pnenol to the total of the alkali metal compound 
and the aprotic polar organic solvent is larger than 1 . 
Furthermore, the process may contain the steps of pre- 
cipitating crystals from the reaction solution, separating 
the solid from the solution to obtain a wet alkali metal 
salt of the hydroxybenzoic acid, dissolving the wet alkali, 
metal salt in water, and precipitating crystals from the 
solution by acidification to obtain the hydroxybenzoic 
acid. 
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Description 

The present invention relates to a process for pre- 
paring hydroxybenzoic acids. It particularly relates to an 
industrially advantageous process for preparing alkyl- 5 
salicylic acids such as a 3,5-dialkylsalicylic acid which 
are useful as synthetic materials of chemicals such as 
developers for pressure-sensitive recording papers, ag- 
ricultural chemicals and antioxidants. 

As a process for preparing a hydroxybenzoic acid, 
there is known the Kolbe-Schmidt reaction from old days 
which comprises reacting an alkali metal salt of a phenol 
with carbon dioxide. 

In recent years, as improved techniques of the 
Kolbe-Schmidt reaction, methods in which the reaction 
proceeds in the state of a solution or a slurry instead of 
a solid phase reaction have intensively been researched 
from the viewpoint of some industrial advantages. 

For example, Japanese Patent Application Laid- 
open No. 165341/1988 discloses a method for prepar- 
ing a 3,5-dialkylsalicylic acid which comprises adding an 
aqueous alkali metal hydroxide solution and a 2,4-di- 
alkylphenol to a hydrocarbon solvent, the amount of the 
2,4-dialkylphenol being in excess of the alkali, removing 
water by azeotropic dehydration to synthesize an anhy- 
drous alkali metal salt of the 2,4-dialkylphenol, and re- 
acting this salt with carbon dioxine. In this method, how- 
ever, a reaction mass tends to become a paste state, 
which makes stirring difficult. In consequence, as shown 
in comparative examples which will be described here- 
inafter, a sufficient reaction yield cannot be obtained. 

Japanese Patent Application Laid-open No. 
34944/1989 discloses a reaction in a mixed solvent of 
a hydrocarbon solvent such as toluene and sulfolane, 
but sulfolane is a viscous and high-boiling solvent, and 
hence, because of the adhesion of sulfolane to crystals, 
it is difficult to recover all of sulfolane. 

In a method disclosed in Japanese Patent Applica- 
tion Laid-open No. 178347/1991, a 2,4-dialkylphenol is 
reacted with an alkali metal hydroxide in a lower alcohol, 
and the lower alcohol and produced water are then dis- 
tilled off. The resulting anhydrous alkali metal salt of the 
2,4-dialkylphenol, is next reacted with carbon dioxide. 
However, the reaction with carbon dioxide is carried out 
in a non-solvent solid phase state, which is not consid- 
ered to be an industrially advantageous method. 

In Japanese Patent Application Laid-open No. 
90047/1991, there is disclosed a method which com- 
prises heating a 2,4-dialkylphenol and an alkali metal 
hydroxide in a mixed solvent of a hydrocarbon solvent 
and 1,3-dimethyl-2-imidazolidinone, carrying out azeo- 
tropic dehydration to form an anhydrous alkali metal salt 
of the 2,4-dialkylphenol, reacting the same with carbon 
dioxide in the mixed solvent to obtain a 3,5-dialkylsali- 
cylic acid. In this method, the reaction solution is directly 
discharged into an acidic liquid to take out the product. 
However, it is difficult to recover expensive 1 ,3-dimethyl- 
2-imidazolidinone from the aqueous layer, and so this 



method is not considered to be an industrially advanta- 
geous method. In addition, it is described in the dis- 
closed specification that the amount of 1,3-dimethyl- 
2-imidazolidinone to be used is preferably in the range 
of 1 to 5 wt% based on the weight of the raw material 
phenol from an economical viewpoint, but when the 
compound is used in such an amount, the reaction sys- 
tem becomes a paste state at the time of the dehydra- 
tion, so that the reaction system is substantially close to 
the state of a solid reaction and hence stirring by a usual 
stirrer is impossible. Even if the reaction is forcedly con- 
tinued, a sufficient reaction yield cannot be obtained. 

In the case that the reaction is carried out in a apro- 
tic polar organic solvent such as sulfolane or 1 ,3-dime- 
thyl-2-imidazolidinone, the high reaction yield can be 
obtained, but as described above, there are large prob- 
lems regarding the takeout of the product from the re- 
action solution and the recovery of the solvent. 

That is to say, in the case that the aprotic polar or- 
ganic solvent is used as the reaction solvent, the reac- 
tion proceeds in the high reaction yield, but after the re- 
action, even if it is attempted that the alkali metal salt of 
the 3,5-dialkylsalicylic acid is crystallized and collected 
from the reaction solution, a takeout yield is much lower 
as compared with the reaction yield, because a solubility 
of this metalisalt in the aprotic polar organic solvent is 
high. It is also possible that a large amount of a poor 
solvent is added to take out the product, but a volume 
efficiency is very poor. Furthermore, a wet type of the 
obtained alkali metal salt of the 3,5-dialkylsalicylic acid 
contains a large amount of the aprotic polar organic sol- 
vent. Since a certain interaction is present between the 
alkali metal salt of the 3,5-dialkylsalicylic acid and the 
aprotic polar orgarnic solvent, the removal of the aprotic 
polar solvent by washing with the poor solvent is difficult. 
If the thus obtained alkali metal salt of the 3,5-dialkyl- 
salicylic acid containing the aprotic polar organic solvent 
is dissolved in water to do acidifying-out, all of the con- 
tained aprotic organic solvent transfers to the crystalli- 
zation by acidification filtrate and it is consequently lost. 

As a technique other than the above crystallization 
for taking out the alkali metal salt of the 3,5-dialkylsali- 
cylic acid, there is a method which comprises concen- 
trating the reaction solution. In this method, however, 
the distillation efficiency of a high-boiling solvent such 
as 1,3-dimethyl-2-imidazolidinone or sulfolane is poor, 
and as described above, a certain interaction is present 
between the alkali metal salt of the 3,5-dialkylsalicylic 
acid and the aprotic polar organic solvent, so that the 
recovery of its total amount by the distillation is impos- 
sible. 

On the other hand, even in the case that the reaction 
solution is directly dissolved in water without taking out 
the alkali metal salt of the 3,5-dialkyl-salicylic acid and 
then separated, and the separated aqueous layer is fur- 
ther subjected to the acidifying-out, almost all the aprotic 
polar organic solvent transfers to the acidifying-out fil- 
trate and it is finally lost. In order to recover the aprotic 
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polar organic solvent in a large amount of water, it is 
necessary to distill the large amount of water, and for 
this reason, the technique is not industrially applicable 
in view of an energy efficiency. Thus, on the basis of the 
conception that the loss of the aprotic polar organic sol- s 
vent is unavoidable, it can also be considered to reduce 
the amount of the aprotic polar organic solvent to be 
used from an economical viewpoint, but if the amount 
of the aprotic polar organic solvent is reduced, the re- 
action solution correspondingly becomes a substantially 
solid phase reaction in a paste state, so that the reaction 
yield also deteriorates. 

Preferred embodiments of the present invention 
may provide an industrially applicable process for pre- 
paring a hydroxybenzoic acid from a phenol in accord- 
ance with the Kolbe-Schmidt reaction by the use of an 
aprotic polar organic solvent as a reaction solvent, and 
this process is excellent in a reaction yield and a product 
takeout yield and can substantially completely recover 
the used aprotic polar organic solvent. 

The present inventors have intensively investigated 
with the invention of solving the problems of the conven- 
tional technique, and as a result, it has been found that 
in a process which comprises reacting a phenol with an 
alkali metal compound by the use of an aprotic polar or- 
ganic solvent as a reaction solvent to form an alkali met- 
al salt of the phenol, and then reacting this alkali metal 
salt with carbon dioxide to obtain a hydroxybenzoic acid, 
an alkali metal salt of the hydroxybenzoic acid can be 
taken out, sometimes quantitatively by sufficiently rais- 
ing a ratio of the phenol to the hydroxybenzoic acid and 
the aprotic polar organic solvent even after the reaction. 
The obtained wet product may contain little or no aprotic 
polar organic solvent. In consequence, the present in- 
vention has been completed. 

That is to say, the present invention is directed to a 
process for preparing a hydroxybenzoic acid which 
comprises reacting a phenol with an alkali metal com- 
pound by the use of an aprotic polar organic solvent as 
a reaction solvent to form an alkali metal salt of the phe- 
nol, and then reacting this alkali metal saft with carbon 
dioxide to obtain the hydroxybenzoic acid, said process 
comprising the step of carrying out the reaction under 
conditions that a molar ratio of the phenol to the total of 
the alkali metal compound and the aprotic polar organic 
solvent is larger than 1; and further the steps of precip- 
itating crystals from the reaction solution, separating the 
solid from the solution to obtain the wet alkali metal salt 
of the hydroxybenzoic acid, dissolving the wet alkali 
metal salt in water, and acidifying-out the solution to ob- 
tain the hydroxybenzoic acid. 

DETAILED DESCRIPTION OF THE INVENTION 

In the present invention, an alkali metal compound 
and a phenol in an amount in excess of the alkali metal 
compound are heated in an aprotic polar organic solvent 
to form an alkali metal salt of the phenol. At this time, 



produced water is removed from the system, and after 
the completion of the dehydration, the obtained alkali 
metal salt of the phenol is then reacted with carbon di- 
oxide to obtain a desired hydroxybenzoic acid. 

No particular restriction is put on a kind of phenol 
which can be used in the present invention, and phenol 
and optionally substituted phenols can be used. Exam- 
ples of the substituents include straight-chain and 
branched alky I groups having 1 to 20 carbon atoms, 
alkenyl groups, alkoxy groups, acyl groups; a phenyl 
group, an amino group, a carboxyl group, a sulfonic 
group, thiol groups and a nitro group, and these groups 
may optionally be substituted. In addition, the number 
of the substituents is optional, and no particular restric- 
tion is put on a substituted position. In the case that the 
phenol has a plurality of substituents, these substituents 
may be the same or different. 

Among these substituents, alkyl substituted phe- 
nols and alkoxy substituted phenols which possess a 
high reaction selectivity and a high reaction yield are 
preferably, and above all, dialkylphenols are preferable. 
Examples of the alkyl groups include ethyl, ethyl, n-pro- 
pyl, 1 -propyl, n-butyl, sec-butyl, tert-butyl, octyl and 
2-ethylhexyl. 

No particular restriction is put on the alkali metal 
compound which can be used in the present invention, 
and alkali metal hydroxides and alkali metal alcoholates 
can be used. From the viewpoints of the easiness of 
handling and economy, however, alkali metal hydrox- 
ides typified by sodium hydroxide and potassium hy- 
droxide can be used. They can be used in the state of 
a solid or an aqueous solution having an optional con- 
centration. 

The amount of the phenol for use in the present in- 
vention should be regulated so as to be 1 to 9 mols, pref- 
erably 2 to 6 mols per mo I of the alkali metal salt of the 
produced hydroxybenzoic acid even after the comple- 
tion of the reaction in addition to more than a mol equal 
to the aprotic polar organic solvent. If the ratio of the 
phenol to the alkali metal salt of the hydroxybenzoic acid 
is more than the above range, a volume efficiency low- 
ers. On the other hand, if the ratio of the phenol to the 
alkali metal salt of the hydoxybenzoic acid and the apro- 
tic polar organic solvent is less than the above level, a 
crystallization yield of the alkali metal salt of the hy- 
droxybenzoic acid obtained by the reaction deteriorates, 
and in addition, the wet alkali metal salt of the hydroxy- 
benzoic acid contains a large amount of the aprotic polar 
organic solvent. Therefore, when the wet product is dis- 
solved in water and then separated, the total amount of 
the contained aprotic polar organic solvent transfers to 
the crystallization by acidification filtrate of the separat- 
ed aqueous layer and it is finally lost. The above regu- 
lation of the amount of phenol may be carried out at the 
time of the feed of the phenol and the alkali metal com- 
pound for the reaction, before the reaction of the alkali 
metal salt of the phenol with carbon dioxide, during the 
reaction, or after the completion of the reaction. Howev- 
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er, in the case that the regulation is done before the re- 
action of the alkali metal salt of the phenol with carbon 
dioxide, during the reaction, or after the completion of 
the reaction, it is necessary that the excess phenol 
should be removed from the recovered solution after the 5 
crystallization and the separation of the alkali metal salt 
of the hydroxybenzoic acid, and then be returned to a 
raw material system for the next reaction, which makes 
the efficiency low. Accordingly, it is most preferable that 
the regulation is carried out at the time of the feed of the 
phenol and the alkali metal compound for the reaction. 

In the present invention, the phenol is preferably fed 
so as to be in the range of 2 to 1 0 mols per mol of the 
alkali metal compound and, in addition, so as to be 2 
mols to 30 mols per mol of the aprotic polar organic sol- 
vent. As described above, if the amount of the phenol is 
more than this range, the volume efficiency lowers. On 
the other hand, if the ratio of the phenol is less than the 
above range, the crystallization yield of the alkali metal 
salt of the hydroxybenzoic acid obtained by the reaction 
deteriorates, and in addition, the wet alkali metal salt of 
the hydroxybenzoic acid contains a large amount of the 
aprotic polar organic solvent. Therefore, when the wet 
product is dissolved in water and then separated, the 
total amount of the contained aprotic polar organic sol- 
vent transfers to the acidifying-out filtrate of the sepa- 
rated aqueous layer and it is finally lost. 

Examples of the aprotic polar organic solvent which 
can be used in the present invention include amide sol- 
vents such as N.N-dimethylformamide, N.N-dimethyla- 
cetamide, N-methylpyrolidone, 1,3-dimethyl-2-imidazo- 
lidinone, 1,3-dipropyl-2-imidazolidinone and 1,3-dib- 
utyl-2-imidazolidinone, and sulfur-containing solvents 
such as dimethyl sulfoxide and sulfolane. These may be 
used singly or in a combination of two or more thereof. 
The organic solvent which is excellent in stability in the 
presence of the alkali metal compound is preferable, in 
particular, the employment of 1 ,3-dimethyl-2-imidazolid- 
inone or sulfolane is preferable. The amount of the apro- 
tic polar organic solvent to be used depends on the 
amount of the phenol to be used, but it is in the range 
of 0.3 to 3 mols, preferably 0.3 to 1.5 mols per mol of 
the alkali metal compound. If the amount of the aprotic 
polar organic solvent is less than the above range, the 
reaction system becomes such a paste state that stirring 
is difficult by a usual stirrer, and in addition, the sufficient 
reaction yield cannot be obtained. On the other hand, if 
the amount is more than the above range, the crystalli- 
zation yield of the alkali metal salt of the hydroxybenzoic 
acid produced by the reaction deteriorates. 

In the present invention, water produced during the 
formation of the alkali metal salt of the phenol from the 
phenol and the alkali metal compound is removed from 
the system under atmospheric pressure or reduced 
pressure, together with water which is accompanied by 
the raw materials for the reaction. In order to effectively 
carry out the dehydration, an azeotropic dehydrator may 
be used. No particular restriction is put on a kind of aze- 



otropic dehydrator, but a hydrocarbon solvent is usually 
used. Examples of the hydrocarbon solvent include 
aliphatic hydrocarbons such as hexane, heptane, oc- 
tane, nonane, decane, undecane, dodecane, ligroin and 
kerosene, aromatic hydrocarbons such as benzene, tol- 
uene, xylene, mesitylene, ethylbenzene, cumene, 
diphenyl ether and naphthalene, and halogenated hy- 
drocarbons such as 1,2-dichloroethane, 1,1,2-trichlo- 
roethane, chlorobenzene, o-dichlorobenzene and p- 
dichlorobenzene. These can be used singly or in a com- 
bination of two or more thereof. The amount of the aze- 
otropic dehydrator to be used depends on the amount 
of water entrained into the system, but it is usually 2 to 
10 times by weight as much as the amount of the water 
in the system. After the completion of the dehydration, 
the used azeotropic dehydrator may be distilled off from 
the system or it may remain in the system and then for- 
warded to the next reaction. 

In the present invention, the reaction by which the 
alkali metal salt of the phenol is produced from the phe- 
nol and the alkali metal compound is carried out under 
atmospheric pressure or reduced pressure. At this time, 
a reaction temperature depends on a kind of selected 
azeotropic dehydrator and a vacuum degree, but water 
distilled by heating the reaction mixture up to an azeo- 
tropic temperature of the azeotropic dehydrator and wa- 
ter under this vacuum degree is removed from the sys- 
tem. At this time, the azeotropic dehydrator distilled off 
together with water may be returned to the system as it 
is, or it may freshly be added as much as distilled off. 

No particular restriction is put on the reaction of the 
thus obtained alkali metal salt of the phenol and carbon 
dioxide, but it is usually carried out in an autoclave at a 
reaction temperature of 80 to 200°C under a carbon di- 
oxide gas pressure of 1 to 20 kg/cm 2 . 

A reaction time depends on the reaction tempera- 
ture and the carbon dioxide gas pressure, but usually, a 
time of about 1 to 6 hours is enough. Depending on the 
kind of raw material phenol or produced hydroxybenzoic 
acid, the reaction system becomes such a paste state 
that stirring is difficult sometimes after the production of 
the hydroxybenzoic acid. In this case, a lubricant which 
is inert to the reaction may be previously added and the 
reaction with carbon dioxide may be then carried out, 
which does not any influence on the reaction yield. No 
particular restriction is put on the kind of lubricant, but a 
hydrocarbon solvent is usually used in consideration of 
a reaction morphology and a handling easiness. Exam- 
ples of the hydrocarbon solvent include aliphatic hydro- 
carbons such as hexane, heptane, octane, nonane, de- 
cane, undecane, dodecane, ligroin and kerosene, aro- 
matic hydrocarbons such as benzene, toluene, xylene, 
mesitylene, ethylbenzene, cumene, diphenyl ether and 
naphthalene, and halogenated hydrocarbons such as 
1,2-dichloroethane, 1 ,1,2-trichloroethane, chloroben- 
zene, o-dichlorobenzene and p-dichlorobenzene. 

The thus obtained alkali metal salt of the hydroxy- 
benzoic acid is crystallized by a means such as cold 
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crystallization or reprecipitation by the use of a poor sol- 
vent, and then isolated by a usual solid-liquid separating 
operation such as filtration or centrifugal separation. Ex- 
amples of the poor solvent which can be used include 
hydrocarbon solvents, and typical examples of the hy- s 
drocarbon solvents include aliphatic hydrocarbons such 
as hexane, heptane, octane, nonane, decane, unde- 
cane, dodecane, ligroin and kerosene, aromatic hydro- 
carbons such as benzene, toluene, xylene, mesitylene, 
ethylbenzene, cumene, diphenyl ether, and naphtha- io 
lene, and halogenated hydrocarbons such as 
1,2-dichloroethane, 1 , 1 ,2-trichloroethane, chloroben- 
zene, o-dichlorobenzene and p-dichlorobenzene, and 
these can be used singly or in a combination of two or 
more thereof. The hydrocarbon solvent which can be J* 
used as the poor solvent may be the same as or different 
from the hydrocarbon solvent usable as the above aze- 
otropic dehydrator and lubricant, but it is preferable to 
use the same solvent in consideration of the recovery 
of the solvent. 20 

The obtained wet alkali metal salt of the hydroxy- 
benzoic acid is dissolved in water, and the organic layer 
mainly comprising the used hydrocarbon solvent is sep- 
arated and removed. The resulting aqueous layer is 
neutralized with a mineral acid such as hydrochloric ac- 25 
id, sulfuric acid and nitric acid, and the precipitated crys- 
tals are isolated by a solid-liquid separating operation 
such as filtration and centrifugal separation to obtain the 
substantially impurities-free hydroxybenzoic acid. 
When the washing of the wet alkali metal salt of the hy- 30 
droxybenzoic acid is insufficient, the aqueous layer ob- 
tained by the separation contains the phenol. In this 
case, the same hydrocarbon solvent is added and ex- 
traction/separation is done so that the phenol may trans- 
fer into the organic layer, and the resulting aqueous lay- 35 
er is then neutralized with a mineral acid such as hydro- 
chloric acid, sulfuric acid and nitric acid, and the precip- 
itated crystals are isolated by a solid-liquid separating 
operation such as filtration and centrifugal separation to 
obtain the substantially impurities-free hydroxybenzoic 40 
acid. 

In the present invention, the recovered solution 
from which the alkali metal salt of the hydroxybenzoic 
acid has been separated substantially comprises the 
phenol, the aprotic polar organic solvent and the hydro- 45 
carbon solvent used as the azeotropic dehydrator and 
as the lubricant. Thus, after the hydrocarbon solvent has 
been recovered by an operation such as distillation, the 
recovered solution is returned to the raw material sys- 
tem, and the alkali metal compound and the phenol are so 
added as much as their consumed amounts to rebuild 
the reaction recycle system. In a certain case, the re- 
covered solution contains small amounts of the alkali 
metal salt of the hydroxybenzoic acid and inorganic 
salts, but in such a case, the recovered solution is 55 
washed with a small amount of water and extracted so 
that the alkali metal salt of the hydroxybenzoic acid and 
the inorganic salts may transfer into the aqueous layer. 



Afterward, the hydrocarbon solvent is recovered by an 
operation such as distillation, andthe recovered solution 
is returned to the raw material system, and the alkali 
metal compound and the phenol are added as much as 
their consumed amounts to rebuild the reaction recycle 
system. Moreover, the recovered hydrocarbon solvent 
can be used again as the azeotropic dehydrator and the 
lubricant. 

As described above, according to the present in- 
vention, there can be provided an industrially applicable 
process for preparing a hydroxybenzoic acid from a phe- 
nol in accordance with the Kolbe-Schmidt reaction by 
the use of an aprotic polar organic solvent as a reaction 
solvent. This process is excellent in a reaction yield and 
a product takeout yield and can substantially completely 
recycle the used aprotic polar organic solvent. 

[EXAMPLES] 

Next, the present invention will be described in 
more detail with reference to examples, but the scope 
of the present invention should not be limited to these 
examples only. 

In this connection, 3,5-di-tert-butylsalicylic acid 
(hereinafter abbreviated to "DBSA") and various hy- 
droxybenzoic acids were analyzed by a high-perform- 
ance liquid chromatography (HPLC), 1 ,3-dimethyl-2-im- 
idazolidinone (hereinafter abbreviated to "DMi") andsul- 
folane were analyzed by a gas chromatography (GC), 
and a Na content was analyzed by a hydrochloric acid 
titration. 

Example 1 

In a 200 ml four-necked flask were placed 74.29 g 
(0.36 mol) of 2,4-di-tert-butylphenol (hereinafter abbre- 
viated to "DBP"), 6.16 g (0.054 mol) of DMi, 20 g of tol- 
uene and 4.9 g (0.06 mol) of a 49 wt% aqueous NaOH 
solution, and azeotropic dehydration was then carried 
out under heating. After a stoichiometric amount of wa- 
ter was distilled, the reaction solution was put in a 300 
ml autoclave, and 75 g of toluene was added. Afterward, 
the solution was heated up to 120°C and then allowed 
to absorb a carbon dioxide gas at 6 kg/cm 2 G, and reac- 
tion was carried out for 5 hours under the same pres- 
sure. In this case, a conversion was 88.0%/NaOH. The 
resulting reaction solution was cooled to 70° C and then 
allowed to mature for 2 hours. Next, filtration and wash- 
ing were done to collect the resulting sodium 3,5-di-tert- 
butylsalicylate (hereinafter abbreviated to "DBSA-Na"). 
According to analysis, a DMi content in this wet product 
was not detected, and it was confirmed that the total 
amount of DMi was present in the filtrate and the wash 
liquid. The wet product was dissolved in 36 g of water 
at 60°C, and the toluene layer was separated and re- 
moved. Afterward, toluene dissolved in the aqueous lay- 
er was distilled off under heating. The remaining aque- 
ous layer was added dropwise to 44.2 g of 6 wt% sulfuric 
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acid over 2 hours to carry out acidifying-out, and the re- 
sulting precipitate was filtered, washed and then dried 
to obtain DBSA. Its purity was 99.8%, and its yield was 
85.0%/NaOH. 

Example 2 

In a 200 ml four-necked flask were placed 74.29 g 
(0.36 mol) of DBP, 11 .99 g (0.105 mol) of DMi, 27 g of 
toluene and 4. 9 g (0.06 mol) of a 49 wt% aqueous NaOH 
solution, and azeotropic dehydration was then carried 
out under heating. After a stoichiometric amount of wa- 
ter was distilled, the reaction solution was put in a 300 
ml autoclave, and 75 g of toluene was added. Afterward, 
the solution was heated up to 120°C and then allowed 
to absorb a carbon dioxide gas at 6 kg/cm 2 G, anti reac- 
tion was carried out for 5 hours under the same pres- 
sure. In this case, a conversion was 92.2%/NaOH. The 
resulting reaction solution was cooled to 80°C, and 100 
g of hexane was added thereto under the same pres- 
sure. Next, filtration and washing were done to collect 
the resulting DBSA-Na. This wet DBSA-Na did not con- 
tain any DMi. The wet product was dissolved in 40 g of 
water at 60° C, and the toluene layer was separated and 
removed. Afterward, toluene dissolved in the aqueous 
layer was distilled off under heating. The remaining 
aqueous layer was added drop wise to 44.2 g of 6 wt% 
sulfuric acid over 2 hours to carry out acidifying-out, and 
the resulting precipitate was filtered, washed and then 
dried to obtain DBSA. Its purity was 99.8%, and its yield 
was 84.8%/NaOH. 

Example 3 

In Example 1 , a filtrate and a wash liquid in the step 
of the takeout of DBSA-Na by filtration were mixed with 
each other, and toluene was distilled off under heating 
to obtain a solution substantially comprising DBP, DMi 
and a solubility content of DBSA-Na. Next, 4.41 g of 49 
wt% NaOH, 10.52 g of DBP and 20 g of toluene were 
added to the solution, and the same procedure as in Ex- 
ample 1 was conducted. In consequence, DBSA having 
a purity of 99.8% was obtained in a yield of 98%/addition 
DBP. 

Example 4 

In a four-necked flask were placed 49.53 g (0.240 
mol) of DBP, 2.05 g (0.018 mol) of DMi and 40 g of xy- 
lene, and the solution was heated until reflux begun. 
Next, azeotropic dehydration was carried out, while 4.41 
g (0.054 mol) of a 49 wt% aqueous NaOH solution was 
added dropwise over 2 hours. Afterward, 20 g of xylene 
was added dropwise, and the solution was allowed to 
mature under the reflux for 2 hours. It was confirmed 
that a stoichiometric amount of water was distilled. The 
reaction solution was put in a 300 ml autoclave, heated 
up to 120°C, and then allowed to absorb a carbon diox- 



ide gas at 6 kg/cm 2 G, followed by maturation at the 
same temperature for 5 hours. In this case, a conversion 
was 92.1%/NaOH. The reaction solution was slowly 
cooled to 70°C, and then crystallized at 70°C for 2 
hours. The reaction solution (a DBSA-Na slurry solution) 
was filtered at the same temperature, and then washed 
three times with 20 g of xylene to obtain 35.57 g of wet 
DBSA-Na. According to analysis, the amounts of wet 
DBSA and a Na content were 34.0 wt% and 3.12 wt%, 
respectively, and any DMi was not contained. Further- 
more, the takeout yield of DBSA-Na was 90%/NaOH. It 
was configured that DMi was completely recovered in a 
filtrate and a wash liquid in the steps of the heating, the 
filtration and the washing. The wet product was dis- 
solved in 54 g of water at 60°C, and an extraction oper- 
ation was carried out twice with 1 8 g of xylene to obtain 
an aqueous layer. Xylene dissolved in this aqueous lay- 
er was distilled off under reduced pressure, and the 
aqueous layer was added dropwise to 49 g of a 6% sul- 
furic acid solution over 2 hours to carry out acidifying- 
out, thereby obtaining an aqueous DBSA slurry solution. 
Next, this aqueous slurry solution was filtered, and then 
washed three times with 12 g of water to take out wet 
DBSA, and this wet DBSA was dried. In consequence, 
12.0 g of DBSA was obtained, and its purity was 99.9% 
or more. A total takeout yield in terms of pure DBSA from 
the raw material was 89.7%/NaOH. 

Example 5 

From a mixture of a filtrate and a wash liquid in the 
step of the filtration of DBSA-Na obtained in a takeout 
yield of 90%/NaOH in Example 4, xylene was distilled 
off under heating to prepare a solution substantially 
comprising DBP, DMi and a solubility content of DBSA- 
Na (2 mol%/NaOH). Next, 10.03 g of DBP and 40 g of 
xylene were added to the solution, and the solution was 
heated until reflux begun. While 4.06 g of a 49 wt% 
aqueous NaOH solution was added dropwise, azeotrop- 
ic dehydration was carried out, and afterward, the same 
procedure as in Example 4 was conducted. As a result, 
DBSA having a purity of 99.8% was obtained in a yield 
of 98%/addition DBP. 

In the mixture of the filtrate and the wash liquid in 
the step of the filtration of DBSA-Na, 5 mol%/(produced 
DBSA-Na) of DBSA-Na was dissolved. The mixture was 
washed at 60° C with 5 g of water to extract the total of 
DBSA-Na in the aqueous layer. In the aqueous extrac- 
tion layer, 1 mol%/(the feed) of DMi was lost. After the 
extraction, xylene was similarly distilled off from the or- 
ganic layer, and 9.83 g of DBP, 40 g of xylene and 1 
mol% of DMi were added. Next, the solution was heated 
until reflux begun, and azeotropic dehydration was car- 
ried out, while 3.98 g of a 49 wt% aqueous NaOH solu- 
tion was added dropwise. Afterward, in accordance with 
the same procedure as in Example 4, reaction was car- 
ried out. The resulting wet DBSA-Na was dissolved in 
54 g of water at 60°C, and the solution was then mixed 
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with the aqueous extraction layer of the above recov- 
ered mixture of the filtrate and the wash liquid. The so- 
lution was washed with xylene, and then separated to 
obtain an aqueous layer. Xyene dissolved in the aque- 
ous layer was distilled off under reduced pressure, and 
the solution was then added dropwise to 49 g of a 6% 
sulfuric acid solution over 2 hours to carry out acidifying- 
out, thereby obtaining DBSA. In consequence, a purity 
was 99.8%, and a yield was 98.1%/(addition DBP). 

Afterward, the similar operation was repeated 6 
times, but any problem did not occur with regard to a 
reaction yield, a takeout yield, a product purity and a 
DMi loss percent. 

Example 6 

In a 200 ml four-necked flask were placed 74.29 g 
(0.36 mol) of DBP, 11.99 g (0.105 mol) of sulfolane, 20 
g of toluene and 4.9 g (0.06 mol) of a 49 wt% aqueous 
NaOH solution, and azeotropic dehydration was then 
carried out under heating. After a stoichiometric amount 
of water was distilled, the reaction solution was put in a 
300 ml autoclave, and 75 g of toluene was then added. 
Afterward, the solution was heated upto 120°Candthen 
allowed to absorb a carbon dioxide gas at 6 kg/cm 2 G, 
and reaction was carried out for 5 hours under the same 
pressure. In this case, a conversion was 88.0%/NaOH. 
The resulting reaction solution was cooled to 45° C and 
then allowed to mature for 2 hours. Next, the precipitate 
of the resulting DBSA-Na was filtered and washed to 
collect DBSA-Na. It was confirmed that sulfolane was 
not contained in the wet product and the total amount of 
sulfolane was contained in the filtrate and the wash liq- 
uid. Wet DBSA-Na was dissolved in 36 g of water at 
60°C, and the organic layer was separated and re- 
moved. Afterward, toluene dissolved in the aqueous lay- 
er was distilled off under heating. The remaining aque- 
ous layer was added dropwise to 44.2 g of 6 wt% sulfuric 
acid over 2 hours to crystallize, and the resulting precip- 
itate was filtered, washed and then dried to obtain DB- 
SA. Its purity was 99.8%, and its yield was 70.0%/ 
NaOH. On the other hand, the filtrate and the wash liquid 
in the step of the filtration of DBSA-Na were mixed with 
each other, and the mixture was then distilled under 
heating to recover toluene, thereby obtaining a solution 
substantially comprising DBP, sulfolane and a solubility 
content of DBSA-Na. To this solution, 3.43 g of 49 wt% 
NaOH, 8.67 g of DBP and 20 g of recovered toluene 
were added, and the formation of DBP-Na and the 
Kolbe-Schmidt reaction were carried out again. After- 
ward, the solution was taken out by the same procedure 
as described above to obtain DBSA having a purity of 
99.8% in a yield of 98%/addition DBP. 

Example 7 

In a 200 ml four-necked flask were placed 43.97 g 
(0.36 mol) of 2,4-xylenol, 6.8 g, (0.60 mol) of DMi, 20 g 



12 

of toluene, 2.50 g (0.06 mol) of a 96 wt% NaOH flake 
and 1 .08 g of water, and azeotropic dehydration was 
then carried out. After a stoichiometric amount of water 
was distilled, the reaction solution was put in a 300 ml 
5 autoclave and then allowed to absorb a carbon dioxide 
gas, and reaction was carried out at 120°C under 6 kg/ 
cm 2 G for 6 hours. In this case, a conversion was 90.3%/ 
the raw material 2,4-xylenol. The resulting reaction so- 
lution was poured into 100 g of toluene, and then al- 
to lowed to mature at 5°C. Next, the resulting precipitate 
was filtered and washed to obtain wet 3,5-dimethylsali- 
cylic acid-Na. This wet product was dissolved in 75 g of 
water, and the toluene layer was separated and re- 
moved. Afterward, the aqueous layer was added drop- 
15 wise to 210 g of 5 wt% sulfuric acid over 2 hours to crys- 
tallize, and the precipitated crystals were filtered, 
washed and then dried to obtain 3,5-dimethylsalicylic 
acid. Its purity was 99.0%, and its yield was 72.0%Ahe 
raw material 2,4-xylenol, 

20 

Example B 

In a 200 ml four-necked flask were placed 41 .26 g 
(0.20 mol) of DBP, 15 g of toluene, 68.4 g (0.60 mol) of 
25 DMi and 6.33 g (0.20 mol) of a 49 wt% aqueous NaOH 
solution, and azeotropic dehydration was then carried 
out. After a substantially stoichiometric amount of water 
was distilled, toluene was distilled off under reduced 
pressure, and the reaction solution was put in a 300 ml 
30 autoclave. Afterward, the solution was heated up to 
1 20°C and then allowed to absorb a carbon dioxide gas 
at 6 kg/cm 2 G, and reaction was carried out for 5 hours 
under the same pressure. In this case, a conversion was 
89%/raw material DBP. After the pressure was released, 
35 247.6 g (1.20 mol) of DBP was added to the resulting 
reaction solution, and maturation was then done at 
120°Cfor2hours. Next, 150 g of toluene was added to 
the solution, and the mixture was cooled on ice and con- 
tinuously stirred for 1 hour. The resulting DBSA-Na pre- 
40 cipitate was filtered, and then washed three times with 
toluene to obtain wet DBSA-Na. A takeout yield was 
76%/NaOH. As a result of analysis, any DMi was not 
contained in the wet product, and the total amount of 
DMi was contained in the filtrate and the wash liquid. 
45 For the obtained wet product, the same procedure as in 
Example 1 was conducted to obtain DBSA having a pu- 
rity of 99.7% in a yield of 75.7%/NaOH. 

Example 9 

so 

In a 200 ml four-necked flask were placed 49.53 g 
(0.240 mol) of 2,6-di-tert-butylphenol (hereinafter ab- 
breviated to °2,6-DBP"), 2.05 g (0.018 mol) of DMi and 
40 g of xylene, and the solution was heated until reflux 
55 begun. Afterward, azeotropic dehydration was carried 
out, while 4.41 g (0.054 mol) of a 49 wt% aqueous NaOH 
solution was added dropwise over 5 hours. Next, 20 g 
of xylene was added dropwise, and the solution was al- 
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lowed to mature under the reflux for 2 hours. It was con- 
firmed that a stoichiometric amount of water was dis- 
tilled. The reaction solution was put in a 300 ml auto- 
clave, heated up to 160°C, and then allowed to absorb 
a carbon dioxide gas at 6 kg/cm 2 G, followed by matu- s 
ration at the same temperature for 5 hours. In this case, 
a conversion was 90.0%/NaOH. The reaction solution 
was slowly cooled to 70°C, and then crystallized at 70°C 
for 2 hours. The reaction solution was filtered at the 
same temperature, and then washed three times with 10 
20 g of xylene to obtain wet sodium 3,5-di-tert-butyl- 

4- hydroxybenzoate. According to analysis, the takeout 
yield of sodium 3,5-di-tert-butyl-4-hydroxybenzoate was 
88.4%/NaOH, and any DMi was not detected. It was 
confirmed that DMi was completely recovered in a fil- is 
trate and a wash liquid in the steps of the heating, the 
filtration and the washing. The wet product was dis- 
solved in 54 g of water at 60°C, and an extraction oper- 
ation was carried out twice with 18 g of xylene to obtain 

an aqueous layer. Xylene dissolved in this aqueous lay- 20 
er was distilled off under reduced pressure, and the 
aqueous layer was added dropwise to 49 g of a 6% sul- 
furic acid solution over 2 hours to crystallize. The result- 
ing precipitate was filtered, and then washed three times 
with 1 2 g of water. Next, wet 3,5-di-tert-butyl-4-hydroxy- 25 
benzoic acid was taken out, and then dried to obtain 
12.0 g of 3,5-di-tert-butyl-4-hydroxybenzoic acid, and a 
purity was 99.9% or more and a total takeout yield in 
terms of pure product from the raw material was 88.0%/ 
NaOH. 30 

Example 10 

In a 200 ml four-necked flask were placed 49.53 g 
(0.240 mol) of 4-tert-butyl phenol, 2.05 g (0.018 mol) of 35 
DMi and 40 g of xylene, and the solution was heated 
until reflux begun. Afterward, azeotropic dehydration 
was carried out, while 4.41 g (0.054 mol) of a 49 wt% 
aqueous NaOH solution was added dropwise over 5 
hours. Next, 20 g of xylene was added dropwise, and *o 
the solution was allowed to mature under the reflux for 
2 hours. It was confirmed that a stoichiometric amount 
of water was distilled. The reaction solution was put in 
a 300 ml autoclave, heated up to 130°C, and then al- 
lowed to absorb a carbon dioxide gas at 6 kg/cm 2 G, fol- 4 & 
lowed by maturation at the same temperature for 5 
hours. In this case, a conversion was 86.7%/NaOH. The 
reaction solution was slowly cooled to 70°C, and then 
crystallized at 70°C for 2 hours. The reaction solution 
was filtered at the same temperature, and then washed so 
three times with 20 g of xylene to obtain wet sodium 

5- tert-octylsalicylate. According to analysis, the takeout 
yield of sodium 5-tert-octylsalicylate was 85.3%/NaOH, 
and any DMi was not detected. It was confirmed that 
DMi was completely recovered in a filtrate and a wash ss 
liquid in the steps of the heating, then filtration and the 
washing. The wet product was dissolved in 54 g of water 

at 60°C, and an extraction operation was carried out 



twice with 18 g of xylene to obtain an aqueous layer. 
Xylene dissolved in this aqueous layer was distilled off 
under reduced pressure, and the aqueous layer was 
added dropwise to 49 g of a 6% sulfuric acid solution 
over 2 hours to crystallize. The resulting precipitate was 
filtered, and then washed 3 times with 12 g of water. 
Next, wet 5-tert-octylsalicylic acid was taken out, and 
then dried to obtain 11.52 g of 5-tert-octylsalicylic acid. 
In this case, a purity was 99.9% or more and a total 
takeout yield in terms of pure product from the raw ma- 
terial was 85.2%/NaOH. 

Example 11 

In a 200 ml four-necked flask were placed 29.79 g 
(0.240 mol) of 4-methoxyphenol, 2.05 g (0.018 mol) of 
DMi and 40 g of xylene, and the solution was heated 
until reflux begun. Afterward, azeotropic dehydration 
was carried out, while 4.41 g (0.054 mol) of a 49 wt% 
aqueous NaOH solution was added dropwise over 5 
hours, Next, 20 g of xylene was added dropwise, and 
the solution was allowed to mature under the reflux for 
2 hours. It was confirmed that a stoichiometric amount 
of water was distilled. The reaction solution was put in 
a 300 ml autoclave, heated up to 160°C, and then al- 
lowed to absorb a carbon dioxide gas at 6 kg/cm 2 G, fol- 
lowed by maturation at the same temperature for 7 
hours. In this case, a conversion as 74.9%/NaOH. The 
reaction solution was slowly cooled to 70° C, and then 
crystallized at 70°C for 2 hours. The reaction solution 
was filtered at the same temperature, and then washed 
three times with 20 g of xylene to obtain wet sodium 
5-methoxysalicylate. According to analysis, the takeout 
yield of sodium 5-methoxysalicylate was 72.8%/NaOH, 
and any DMi was not detected. It was confirmed that 
DMi was completely recovered in a filtrate and a wash 
liquid in the steps of the heating the filtration and the 
washing. The wet product was dissolved in 54 g of water 
at 60°C, and an extraction operation was carried out 
twice with 18 g of xylene to obtain an aqueous layer. 
Xylene dissolved in this aqueous layer was distilled off 
under reduced pressure, and the aqueous layer was 
added dropwise to 49 g of a 6% sulfuric acid solution 
over 2 hours to crystallize. The resulting precipitate was 
filtered, and then washed three times with 1 2 g of water. 
Next, wet 5-methoxysalicylic acid was taken out, and 
then dried to obtain 6.60 g of 5-methoxysalicylic acid. In 
this case, a purity was 99.9% or more and a total takeout 
yield in terms of pure product from the raw material was 
72.7%/NaOH. 

Comparative Example 1 

In a 200 ml four-necked flask were placed 20.63 g 
(0.1 mol) of DBP, 100 g of toluene, 4.18 g (0.1 mol) of 
flaky NaOH (purity = 36%) and 1.8 g of water, and aze- 
otropic dehydration was then carried out. In the middle 
of the dehydration, a reaction mass became pasty, so 
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that stirring could not be done. Therefore, 50 g of toluene 
was added thereto to continue the reaction, but the de- 
hydration was insufficient. In consequence, 70% of a 
stoichiometric amount of water was merely distilled. 
This reaction mass was put in an autoclave, and the re- s 
action was carried out at 120°C under a carbon dioxide 
gas pressure of 6 kg/cm 2 G for 5 hours. A conversion 
was as low as 1 1 .5%/NaOH. 

Comparative Example 2 

In a 200 ml flask were placed 20.63 g (0.1 mol) of 
DBR 100 g of toluene, 3 g (0.026 mol) of DMi and 8.16 
g (0.1 mol) of a 49% aqueous NaOH solution, and aze- 
otropic dehydration was then carried out. In the middle 
of the dehydration, a reaction mass became pasty and 
so stirring was impossible, so that the azeotropic dehy- 
dration was interrupted. This paste was put in an auto- 
clave, and the reaction was carried out at 120°C under 
a carbon dioxide gas pressure of 6 kg/cm 2 G for 5 hours. 
A conversion was as low as 17.8%/NaOH. After water 
was added to the reaction solution, the solution was sep- 
arated, and the resulting aqueous layer was added 
dropwise to 200 g of a 3% sulfuric acid solution to crys- 
tallize. A conversion of the resulting DBSA was 17.7%/ 
NaOH. In addition, the total amount of DMi was present 
in a filtrate and a wash liquid after the crystallization by 
acidification. 

Comparative Example 3 

In a 200 ml four-necked flask were placed 41.26 g 
(0.2 mol) of DBP, 15 g of toluene, 68.5 g (0.60 mol) of 
DMi and 16.33 g (0.2 mol) of a 49% aqueous NaOH so- 
lution, and azeotropic dehydration was then carried out. 
After a substantially stoichiometric amount of water was 
distilled, toluene was distilled off under reduced pres- 
sure, and the reaction solution was put in a 300 ml auto- 
clave. Afterward, the solution was heated up to 120°C 
and then allowed to absorb a carbon dioxide gas at 6 
kg/cm 2 G, and reaction was carried out for 5 hours under 
the same pressure. In this case, a conversion was 89%/ 
NaOH. Next, 1 50 g of toluene was added to the reaction 
solution, and the mixture was cooled on ice, continuous- 
ly stirred for 1 hour, filtered, and then washed three times 
with toluene to obtain 126.2 g of a wet product. As a 
result of the analysis of the wet product, DBSA was 25.9 
wt%, DMi was 11 .8 wt%, an Na content was 2.4 wt%, a 
takeout yield was 65.3%/DBP, and a loss of DMi in the 
wet product was 21 .7%/fed DMI. Next, the wet product 
was added to 150 g of toluene, and sludging was done 
under ice cooling with continuous stirring for 0.5 hour. 
Afterward, the sludge was filtered, and then washed five 
times with toluene to obtain 96.6 g of the wet product. 
According to the same analysis as described above, 
DBSA was 29.3 wt%, DMi was 13.4 wt%, and an Na 
content was 2.7 wt%, and a loss of DMi in the wet prod- 
uct was 18.9%/fed DMI. After the wet product was dis- 



solved in 200 g of water and the resulting organic layer 
was separated, 30 g of toluene was further added to the 
aqueous layer, and the mixture was then extracted and 
separated to obtain the aqueous layer. After a dissolved 
toluene was distilled off under reduced pressure, the 
aqueous layer was slowly added dropwise to 400 g of a 
3% aqueous sulfuric acid solution at room temperature 
to crystallize, followed by stirring for 0.5 hour. Afterward, 
the crystallized by acidification solution was filtered and 
then washed with pure water, and the resulting wet DB- 
SA was then dried to obtain 28. 1 g of DBSA in a takeout 
yield of 56.1%/NaOH. On the other hand, DMi in the fil- 
trate was analyzed, and it revealed that a loss of DMi in 
a filtrate and a wash liquid was 18.9%/fed DMi. A purity 
of the obtained DBSA was 99.9% or more, and it was 
confirmed that no DMi was contained in DBSA. 

Comparative Example 4 

In comparative Example 3, toluene was distilled off 
from a recovered filtrate and wash liquid after the crys- 
tallization and separation of DBSA-Na, thereby obtain- 
ing an aqueous layer substantially comprising unreact- 
ed DBP, DMi and a solubility content of DBSA-Na. To 
this aqueous layer, there were added 14.53 g of 49% 
NaOH, 36.72 g of DBP and 1 2.9 g of DMi, and afterward, 
the same procedure as in Comparative Example 3 was 
conducted again. As a result, a reaction yield was as 
low as 70%/addition NaOH, and even when toluene was 
added and the solution was cooled on ice, DBSA-Na 
could not be crystallized and it remained in the state of 
a uniform solution. 

Comparative Example 5 

In a 200 ml four-necked flask were placed 74.28 g 
(0.36 mol) of DBP, 20 g of toluene and 4.9 g (0.06 mol) 
of a 49% aqueous NaOH solution, and azeotropic de- 
hydration was then carried out under heating. After a 
substantially stoichiometric amount of water was dis- 
tilled, the reaction solution was put in a 300 ml auto- 
clave, and 75 g of toluene was added. Afterward, the 
solution was heated up to 120°C, and then allowed to 
absorb a carbon dioxide gas at 6 kg/cm 2 G, and reaction 
was carried out for 5 hours under the same pressure. A 
conversion was very low, 12.5%/NaOH. 

Comparative Example 6 

In a 500 ml flask were placed 41.2 g (0.2 mol) of 
DBP, 8.4 g (0.21 mol) of sodium hydroxide flake, 70 cc 
of water, 100 cc of toluene and 120 cc (144 g) of sul- 
folane. After the system was allowed to stand at 70 to 
80° C for about 1 hour, the solution was heated up to a 
temperature at which reflux begun, and water was re- 
moved by toluene-water azeotropic distillation. After 
about 1 .5 hours, the distillation of water ended at a time 
when the temperature in the reaction system reached 
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1 25°C, and a substantially stoichiometric amount of wa- 
ter was recovered. Afterward, this system was further 
heated up to 165°C to recover 85 cc of toluene, so that 
the dehydrated sulfolane solution of DBP-Na was ob- 
tained. The solution was put in a pressure-resistant s 
autoclave, and reaction was carried out at 120 to 1 30°C 
under a carbon dioxide pressure of 8 to 9 kg/cm 2 G or 
about 6 hours until the absorption of the carbon dioxide 
gas was not observed any more. The resulting reaction 
product was taken out from the autoclave, and 128.3 g 
of sulfolane was then recovered by simple distillation un- 
der reduced pressure (recovery ratio = about 89%). 
Next, 150 cc of water was thrown to the recovered res- 
idue, and the system was then heated up to about 90°C 
to dissolve the contents, Afterward, 1000 cc of diluted 
hydrochloric acid was added to adjust a pH to 2 or less, 
and precipitated pure white DBSA was then collected 
by filtration. This precipitate was washed with water, and 
then dried to obtain 42 g of DBSA (isolation yield = 84%/ 
NaOH) having a purity of 99% (HPLC). A mixture of a 
filtrate and a wash liquid after crystallization by acidifi- 
cation was analyzed, and it was confirmed that a content 
of sulfolane was about 11%/(used sulfolane). 

Comparative Example 7 

By the same procedure as in Comparative Example 
6, 41 .2 g of DBP was carboxylated to obtain a sulfolane 
solution containing DBSA-Na. To this solution, 280 cc of 
toluene was added, whereby DBSA-Na was precipitat- 
ed. The resulting slurry solution was filtered, and then 
washed three times with 1 50 cc of toluene to obtain wet 
DBSA-Na. According to analysis, it was confirmed that 
15.0 g of sulfolane was present in the wet product (loss 
- 1 0.4%/used sulfolane). This wet product was dissolved 
in 150 cc of water, and 1000 cc of diluted hydrochloric 
acid was added thereto, thereby adjusting a pH Lo 2 or 
less, and consequently a DBSA slurry solution was ob- 
tained. This slurry solution was filtered to obtain DBSA. 
On the other hand, a filtrate obtained at the filtration of 
DBSA was analyzed, and it was confirmed that sulfolane 
was contained in the aqueous solution. Its recovery op- 
eration was not conducted. 

Comparative Example 8 

In a 200 ml flask were placed 20.63 g (0.1 mol) of 
DBP, 100 g of toluene, 3 g of sulfolane and 11.68 g (0.1 
mol) of a 48 wt% aqueous KOH solution, arid azeotropic 
dehydration was then carried out. In the middle of the 
reaction, a reaction mass became pasty and so stirring 
was impossible, so that the dehydration reaction was 
interrupted. This paste was put in an autoclave, and the 
reaction was carried out at 120°C under a carbon diox- 
ide gas pressure of 6 kg/cm 2 G for 5 hours. A conversion 
was as low as 15.2%/NaOH. 

According to a process of the present invention, 
there can be provided an industrially suitable process 



for preparing a hydroxybenzoic acid from a phenol in 
accordance with the Kolbe-Schmidt reaction by the use 
of an aprotic polar organic solvent as a reaction solvent, 
and this process is excellent in a reaction yield and a 
product takeout yield and can substantially completely 
recycle the used aprotic polar organic solvent. 



Claims 

1. A process for preparing a hydroxybenzoic acid 
which comprises (a) reacting a phenol with an alkali 
metal compound by the use of an aprotic polar or- 
ganic solvent as a reaction solvent to form an alkali 
metal salt of the phenol, and then (b) reacting this 
alkali metal salt with carbon dioxide to obtain the 
hydroxybenzoic acid, said process comprising the 
step of carrying out the reaction (a) under conditions 
such that, at least at a predetermined time, the mo- 
lar ratio of the phenol to the total of the alkali metal 
compound and the aprotic polar organic solvent is 
larger than 1 . 

2. A process according to claim 1 which includes pre- 
cipitating crystals from the reaction solution, sepa- 
rating the solid from the solution to obtain a wet al- 
kali metal salt of the hydroxybenzoic acid, dissolv- 
ing the wet alkali metal salt in water, and acidifying- 
out the solution to obtain the hydroxybenzoic acid. 

3. The process for preparing a hydroxybenzoic acid 
according to Claim 1 or 2 wherein an amount of the 
phenol is in the range of 2 to 1 0 mols per mol of the 
alkali metal compound plus 2 mols to 30 mols of the 
aprotic polar organic solvent, and an amount of the 
aprotic polar organic solvent is in the range of 0.3 
to 3 mols per mol of the alkali metal compound. 

4. The process for preparing a hydroxybenzoic acid 
according to any one of Claim 1 to 3 wherein the 
amounts of the phenol and the alkali metal com- 
pound corresponding to their amounts converted in- 
to the hydroxybenzoic acid are added to a recov- 
ered solution after the crystallization and the sepa- 
ration of the alkali metal salt of the hydroxybenzoic 
acid which is produced by reacting the phenol with 
the alkali metal compound to form the alkali metal 
salt of the phenol, and then reacting the alkali metal 
salt of the phenol with carbon dioxide. 

5. The process for preparing a hydroxybenzoic acid 
according to any one of Claim 1 to 4 wherein the 
aprotic polar organic solvent is 1 ,3-diethyl-2-imida- 
zolidinone. 

6. The process for preparing a hydroxybenzoic acid 
according to any one of Claim 1 to 4 wherein the 
aprotic polar organic solvent is sulfolane. 
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7. The process for preparing a hydroxybenzoic acid 
according to any one of Claim 1 to 4 wherein the 
phenol is a 2,4-dialkylphenol and the hydroxyben- 
zoic acid is a 3,5-dialkylsalicylic acid. 

5 

8. A process for preparing a hydroxybenzoic acid 
which comprises reacting a phenol with an alkali 
metal compound by the use of an aprotic polar or- 
ganic solvent as a reaction solvent to form an alkali 
metal salt of the phenol, and then reacting this alkali io 
metal salt with carbon dioxide to obtain the hydroxy- 
benzoic acid, said process including a step of reg- 
ulating the amount of phenol before and/or during 
and/or after the reaction so that the molar ratio of 

the phenol to the alkali metal compound or the total '5 
of the alkali metal compound and the aprotic polar 
organic solvent is larger than 1. 

9. The process for preparing a hydroxybenzoic acid 
according to Claim 8 wherein an amount cf the phe- 20 
nol is in the range of 2 to 10 mols per mol of the 
alkali metal compound, and in the range 2 to 30 
mols per mol of the aprotic polar organic solvent, 
and an amount of the aprotic polar organic solvent 

is in the range of 0.3 to 3 mols per mol of the alkali 2s 
metal compound. 

10. The process of Claim 8 or Claim 9 which is also ac- 
cording to any of Claims 1-7. 
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